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Abstract 
The paper presents the identification and definitions of compensation functions from the perspective of human capital theory. 
The methodology for achieving the objectives of work is based on an alternative human capital model. This model facilitates 
explicit assessment of employees’ individual human capital based on the achievements of accounting in the area of valuations. 
The model identifies human capital as aggregated capital related to the costs of living, education and professional experience. 
Recruiting an employee implies the use of human capital in a business process, which makes employers responsible for 
offering appropriate compensation – the product of human capital value and the adopted rate of return. Fair base 
compensation requires the adoption of a rate of return at the level of potential growth.  
Also, the model offers the methodology for evaluating a bonus compensation fund in relation to the company’s financial 
parameters. It is facilitated by an appropriately formulated production function in additive form. The calculated value of a 
bonus fund does not distort the company’s financial equilibrium. The applied methodology and concepts make it possible to 
identify the right balance between the four key functions of compensation: cost, income, social and motivating functions.  
© 2014 The Authors. Published by Elsevier Ltd.  
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1. An alternative human capital model as a research programme  
According to classical definitions, economic sciences including management sciences analyse the processes 
related to wealth generation and distribution. This objective, apart from the elapse of time, remains valid, and – 
importantly - wealth generation and distribution are closely interlinked. Wealth generation mainly indicates 
production processes and growth understood in broad sense at all economic levels including both international 
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unions and micro business activities. However, maintaining an optimal pace of growth requires adopting a 
responsible system for participation in the manufactured products. In other words, it requires an appropriate 
system for distributing the generated wealth. A compensation system is one of the major mechanisms for income 
distribution. Compensation systems, an area of research in management sciences, include compensation 
strategies, practices and procedures. In practice, organizations implement their own systems, but their 
frameworks reflect the functioning of labour market institutions in a given business environment. Moreover, 
there are general limitations and superior principles the adherence to which contributes to organizations’ long-
term equilibrium. The paper presents an analysis of compensation understood as the equivalent of the use of 
employees’ human capital. The starting point for our analyses is the definition of human capital.   
Human capital is one the most frequently researched areas in economic sciences in the last decades. The 
dominant research area is the one undertaken by T. Shultz and G.S. Becker, marked by the concept of investing 
in people (Blaug M., 1995). This programme has led to researching a number of economic issues including 
education and family economics. It should be noted, however, that unlike in the alternative research approach 
presented by the Authors, traditional research studies do not give much attention to the concept of ”capital”. 
Many authors offer vague definitions of capital, referring to it as something that is undoubtedly positive and 
valuable. This simplification has resulted in a great number of traditional research programmes focused on 
various economic problems. However, a comprehensive analysis of key economic issues, e.g. the triad: capital-
labour-money, requires a scientific research study of capital preceded by a description of its characteristics.  
The starting point for formulating a proper theory of capital is the statement that capital – unlike specific and 
heterogeneous assets - is abstract, aggregated and homogenous in character (Ijiri Y., 1995). This differentiation is 
reflected in the 5-century-old accounting principle of asset-capital dualism. Capital defined as the ability to 
perform work is represented by resources, while capital concentration in a given facility determines its value.  
Capital is a dynamic category, and its understanding requires identifying the factors which have an impact on 
changes to its value, especially the time factor. A dynamic model of capital changes is presented by formula 
(Dobija M., 2011):   
C t  =  C 0  e r t  =  C 0  e ( p - s + m ) t          ( 1 )  
(description below)  
Capital is subject to three key environmental factors: natural capital flow subdued to spontaneous diffusion 
(s), factors diminishing the impact of destructive forces as a result of work and management (m), and an 8% 
natural potential growth (p). These factors can increase the initial value of capital (C0) or lead to its dispersion. 
Another important implication of the presented model is the fact that capital dose not originate from “nothing” – 
it originates from initial capital (C0).  
Human capital is based on capitalised resources necessary to build the economic potential aimed to perform 
work by humans. In the first place, it includes the costs of professional education increased by the costs of living. 
It is necessary to incur the costs of living to prepare the physical carrier of human capital – the human body. 
Costs are incurred in time (t), which is necessary to prepare people to perform a given profession – from the time 
of birth to the moment of starting a professional career. If the human body is well prepared and a young person 
completes his/her education as planned, it indicates that capital diffusion (s) is compensated for by parents’ 
efforts (parameter m). A formula of capital can be developed for employee (Ht), where initial outlays are 
represented by (H0), constant economic value (p) and capitalization time (t):  
Ht = H0 e p t                          ( 2 )  
This human capital model can be further extended to represent capital as the sum of capitalised costs of living 
(K) and education expenditures (E). These outlays lead to the ability to perform work, and this ability increases in 
the course of gaining experience. The supplementary formulas represent the development of human capital based 
on the costs of living K and education costs E:  
H(T) = (K + E) · (1 + Q(T))        (3) 
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In the case of annual capitalization the particular human capital components can be presented in the following 
way:  
p
ekK
pt 112 −⋅=          (4) 
p
eeE
pt 112 −⋅=          (5) 
where: k – monthly costs of living, e – monthly education costs and the remaining values as presented above.  
The process of gaining work experience can be graphically presented as a learning curve. This concept 
assumes a slower pace of an increase in the work potential in the course of subsequent work cycles (repetitions). 
It can be assumed that an employee performs a given task in the following year with greater efficiency (%), but 
efficiency increases slower in the course of time. The adjustment of the learning curve to the needs of the human 
capital model facilitates estimation of increased human capital in the course of work (gaining experience). This 
additional value of human capital is subject to valuation and is integrated into the human capital structure as 
capital combined with experience. Experience factor (Q(T)) is expressed by the function of years: 
Q(T)  =  1 - T
ln(1 w)
ln2
−
        (6) 
where: w = learning factor, T = years of work experience T>1  
A chart which presents human capital increase for a person with a university degree is presented in Fig. 1. In 
the Polish education system students start their studies at the age of 19 and attend their programmes for 5 years. 
Consequently, the period of cost of living capitalization is 24 years, while education cost capitalization 
corresponds to a 5-year university programme. After graduation people are obliged to start work. Work leads to 
gaining additional skills which originate from experience-based capital Q(T).  
 
 
 
 
 
 
 
Fig. 1. A graphical representation of human capital creation 
Fig. 2 presents human capital increase for a person with an MA degree. Annual costs of living (K) are 
estimated at PLN 7,500, and they are capitalised for 24 years. Annual education costs (E) are at the level of PLN 
4,000, and they are capitalised for 5 years. This person completes higher education at the age of 24, starts work 
and gains experience which enhances work abilities resulting from capital combined with experience (D(T)).  
 
 0 19 years 24year t 
K 
E Q(T) 
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Fig. 2. Human capital increase for a person with MA degree 
2. Fair base compensation in the context of a human capital alternative model  
The ability of assets to perform work is a prerequisite for their existence. Retaining the value of capital 
embedded in assets requires taking action counteracting destructive forces (s). This statement refers particularly 
to human capital – a component of human resources. Human capital is subject to natural dispersion and this fact 
is the basis of fair compensation theory. Research indicates that fair compensation must balance human capital 
dispersion, which implies that it should be at the level of 8% of human capital value. The level of 8% is 
confirmed by a number of research studies, especially in the area of rates of return in capital markets where it is 
reflected in risk premiums in the analysis of rates of return on human capital and agricultural products (Dobija 
M., (ed.), 2011). Fair compensation theory is one of the factors which make the alternative human capital 
research programme different from the programme undertaken by T. Shultz and G. Becker.  
A carrier of capital, including human capital, is affected by the capital dispersion process expressed in the 
general model as e - s t . Human capital retention is conditioned by an appropriate flow of income, which 
compensates for human capital dispersion. In the case of humans losses result from the nature of life (aging). 
Retaining the value of human capital (understood as the ability to perform work) requires incurring compensation 
costs resulting from preparing future generations to perform work of the same value. In other words, fair 
compensation should maintain the ability to perform short- and long-term work. The loss rate expressed by 
random variable s is at average level p = E(s) = 0.08/year. Simultaneously, it represents the constant economic 
value indicating the level of fair compensation (W): 
W = H(T) ⋅ p            (7) 
 Lower compensation levels decrease human capital value. In practice, it manifests itself in the parents’ 
difficulties in ensuring the same level of education for their children. A compensation system based on human 
capital measurement requires individualised knowledge about employees’ competences. Information on 
education and experience is essential in setting the level of fixed compensation components. It is useful to refer 
to several examples of base compensation. Table 1 presents the calculations of human capital for selected 
workers and the corresponding amounts of compensation. Human capital measurement is a key component of 
compensation systems.  
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Table 1. An example of human capital measurement and corresponding fair compensation   
Position Accountant Production worker I Production worker II Engineer  
Age 28 34 19 45 
Eduaction Higher (BA -3 
years) 
Vocational (no fee for 
tuition)  
Vocational (no fee) Higher, MA (5 
years) 
Work experience 3 14 0 18 
Learning factor 0.04 0.03 0.03 0.1 
Costs of living capital 
(K) 
415 926 280 887 280 887 500 736 
Education-based capital 
(E) 
13 635 0 0 24 640 
Experience-based 
capital D(T) 
26 913 30 755 0 186 793 
Human capital value 
H(T) 
456 473 311 632 280 887 712 168 
Level of pay for work 
(8% H(T)) 
36 518 24 931 22 470 56 973 
Monthly compensation   3 043 2 078 1 873 4 748 
 
Compensation grids in companies can be developed in the same way. In this methodology work valuation is 
simple and transparent both for employers and staff.  
3. The principles for creating a bonus fund 
Apart from the presented fixed compensation components, compensation systems include variable elements 
related to companies’ financial results. Bonus level calculation is based on the production analytical function 
model. This function uses a natural approach based on cost calculation. It presents the production function with 
seven specified arguments. The analytical form of production function divides operating costs into compensation 
understood as labour costs (W) and non-compensation costs (Km) decreased by risk-related costs (Kr). This 
differentiation introduces the annual asset wear and tear rate (z), the asset impairment rate (s) and the level of pay 
for human capital (u). Therefore, the production function equation can be expressed in the following way (Dobija 
M., (ed.), 2011):   
P = (W + Km – Kr) ⋅ (1 + r)   
 
 z
A
Km
=      S
A
Kr
=        (8) 
Km = z · A     Kr = s · A  W = u ⋅ H 
where: Km – costs resulting from the use of assets, Kr – risk-related costs, W – compensation (labour costs), A – 
value of assets, H – staff’s human capital, u – level of pay for human capital, z – asset turnover to non-labour 
costs ratio, s – asset impairment in production processes. 
The analytical production function corresponds to the actual process of developing products. It describes the 
composition of production factors in the production process. The market value of products, on the other hand, 
represents the historical cost of manufacture adjusted to the cost profitability ratio (r). As a result, the system of 
arguments determines all significant variables, and the basic analytical form of the function, unlike in the case of 
other popular models, does not require parameter estimations. According to the model, the market value of 
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production can be presented as the function of the sum of outlays. The transformed formula and the inclusion of 
the company’s intellectual capital (I) leads to the extended function:  
P = (W + z · A – s · A) ⋅ (1 + r) ⋅ (1+I)   (9) 
where: I – intellectual capital.  
The transformed formula for presenting production effect (P) as the function of labour costs results in the 
following formula:  
( ) ( ) ( )Irsz
W
AWP +⋅+⋅⎥⎦
⎤
⎢⎣
⎡ −⋅+⋅= 111   (10)  
The use of the human capital concept in the analytical production function model allows for expressing labour 
costs (W = u ⋅ H) as a derivative of human capital value:   
( ) ( )Ir
u
sz
H
AWP +⋅+⋅⎥⎦
⎤
⎢⎣
⎡ −⋅+⋅= 111   (11) 
The presented concept is a general form of the cost account and it includes the category of natural loss (s) 
related to any business activity. Consequently, the model reflects the actual production process, being a useful 
management tool.  
The model facilitates calculation of the actual use of human capital in the production process and an 
appropriate level of compensation. As a result, the presented methodology for bonus compensation can be a basis 
for setting up a bonus fund based on a company’s adopted bonus system. The level of pay for work (W), i.e. the 
level of total compensation composed of fixed and variable components, can be presented as follows:  
W = u H(T) = p H(T)+ m H(T) 
where: u – variable representing actual pay for human capital, p – 8% constant value, m – bonus (%).  
Although the amount of a bonus fund is calculated as m-% of a company’s human capital value, it is labour 
productivity and a company’s profitability that provide that additional value. The transformation of the analytical 
function for the purpose of the use of the successive approximation method results in a formula, which 
determines a variable indicating the actual pay for human capital (u): 
( ) eru
szA
p
LuP ⎟⎟⎠
⎞
⎜⎜⎝
⎛ −
+=          (12) 
( ) ( )
u
szA
p
L
Peuu
r
−
+
==
−
ϕ          (13) 
where: L –  total value of fixed compensation components.  
The numerical solution of the functional equation is based on the use of the iteration algorithm which assumes 
the existence of one point fulfilling the condition ϕ(x) = x. A fixed point can be determined with any small error 
applying the method of successive interations and starting with any initial value u0. As a result, the fixed point is 
convergent to sequence: u, ϕ(u), ϕ(ϕ(u)),….  
The use of the successive approximations method allows for estimating the value of variable (u). If the obtained 
value of the variable which indicates the level of pay for human capital (u) is smaller than or equal to the constant 
economic value (p), employees do not deserve additional compensation above their base pay. On the other hand, 
when the value of (u) exceeds the value of an 8% risk premium, the amount of a bonus fund is calculated as 
follows:  
L
p
puF −=           (14) 
where: F – value of bonus fund.  
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Table 2 presents the results of calculations based on empirical data over a period of three years collected 
from Polish medium companies, as well as projections for the following year. The results are the basis for 
determining the value of variable (u) as well as the amount of a bonus fund.  
Table 2. Calculation results – compensation for work (in PLN thousands) 
Financial data: 2006 2007 2008 Projections for 
2009 
1. Sales (P) 
2. Value of assets (A) 
3. Operating costs  
4. Compensation and social benefits (L) 
5. Loss rate (s) 
6. Labour pay variable (u) 
7. Bonus fund (% of base compensation) 
8. Bonus fund (amount)  
136 911  
68 918  
129 022  
8 955  
0.02 
9.04% 
13% 
1 167  
147 000  
148 225  
137 400  
13 630  
0.02 
9.55% 
19.4% 
2 646  
329 293  
245 253 
309 998 
19 033  
0.02 
9.83% 
22.9% 
4 362  
350 000 
250 000 
325 000 
22 800  
0.02 
9.44% 
18.1% 
4 119  
 
Literature in the area of compensation suggest that a bonus should be a motivating factor, which implies that 
it should have a positive impact on employee attitudes and behaviours and contribute to achieving company 
objectives. The impact of bonus pay on employee motivation and, consequently, company performance reflects 
the effectiveness of the bonus system. The effectiveness of the system is affected by the following factors 
(Armstrong M., 2007):  
• results are promptly rewarded,  
• systematicality,  
• simplicity and transparency of motivation systems,  
• close and visible relation between work and its effects. 
The possibility of forecasting provided by the production function concept can increase the effectiveness of 
motivation systems. It facilitates analysing future financial scenarios and setting the level of bonus funds 
depending on the company’s performance. The proper operationalization of financial targets enhances the system 
for effective pay-related incentives. The last column of Table 2 presents projections for the following year. They 
assume a slight percentage increase in production accompanied by a slight increase in costs and the absence of 
investments. The value of assets is close to the previous year’s level. Meeting financial targets entitles the 
company to set the level of a bonus fund at PLN 4 119 thousand, which accounts for approx. 18% of base 
compensation. Bonus payout ecourages staff to perform the approved budget. Obviously, the cited case does not 
include all possible financial simulations, and it would be advisable to propose some alternative solutions.  
It should be noted that the evaluation of compensation based on the concept of the analytical production 
function also performs attestation functions in relation to employees’ base compensation. Even slight bonus 
payments confirm the validity of base compensation from the point of view of the company’s economic 
equilibrium. It implies that base compensation contributes to retaining the company’s human capital and 
maintaining its financial equilibrium.  
Presented in the paper the concept of fair compensation system can be used as an outline of pay systems in 
international tourist institutions, operating in many markets. The growing popularity of the concept of social 
responsibility in business, especially international calls the need for a solution which takes into account the local 
community, which in the system, to prevent its use and ensure a fair settlement of international companies with 
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local stakeholders which in particular may include employees and small businessmen. Such solutions are not 
always optimal in terms of costs, it does have a positive effect on the image of an international company, which 
in the long run can compensate for the expenditure incurred. Salaries are primarily costs. In fact, certain labor 
costs are also conducive to accurate decisions allowing to optimize each of the factors of the marketing mix - 
product, price, place, promotion. 
4. Conclusion 
The solutions presented in this paper may seem to be controversial as they question the traditional and 
classical paradigm of the invisible hand of the market. A number of research studies (Dobija M., (ed.), 2011) 
indicate that the assumption that the labour market functions in exactly the same way as the market of goods is a 
simplification. Sustainable development (Bitsani, E. & Kavoura, A. 2010) at micro- and macroeconomic levels 
requires labour market institutions to make efforts to retain human capital value aimed to retain the available 
potential to perform work. The acquaintance with the presented principles for setting the levels of base and bonus 
compensation can serve as a point of reference for assessing and improving compensation systems in 
organizations. 
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